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INTERNAL INSERTS IN COOLING TOWERS 



This invention essentially concerns internal inserts made of plastic in the moist/wet 
region of cooling towers. Cooling towers are used in various industrial areas to cool water. 
The cooling water, which becomes heated in the cooling of a process, is introduced into the 
cooling tower and uniformly distributed within the cooling tower through numerous openings 
of a conduit system, for example with the aid of spray units or nozzles. In doing so the water 
that is to be cooled trickles from above onto the so-called cooling inserts and slowly trickles 
across them. Cooling air used to cool the water is supplied in the opposite direction through 
the cooling tower. Through evaporation and convection the water gives up heat to the air that 
is passed through the cooling tower. The water cooled in this way collects below the cooling 
inserts and is withdrawn from the cooling tower via a collector and piping. The cooled water 
is used for another cooling of the process, with evaporation losses due to cooling in the 
cooling tower being made up by fresh water. In doing so, the water again becomes heated and 
is again sent to be cooled in the cooling tower. In this way the amount of cooling water 
needed for cooling of a process can be minimized. 

It is of crucial importance for efficient and problem-free operation of the cooling 
tower for the water to trickle through the interior of the cooling tower as uniformly and 
Siowiy as possible so that it can give up as much heat as possible to the cooling air. Soiling nr 
foreign objects prevent uniform distribution and slow trickling of the water through the tower 
and therefore reduce its efficiency. If there are foreign particles in the cooling water there is 
the possibility of filtering these particles out. In any case the moist and warm conditions 
within a cooling tower disadvantageously promote the formation of microorganisms, for 
example algae and/or fungi. For this reason it is necessary, in order to guarantee problem-free 
and efficient operation of a cooling tower, to clean the inserts that are situated within the 
tower, for example the cooling inserts, pipelines and collectors, since the plugging of cross 
sections through which water trickles or flows by microorganisms growing on the inserts 
would likewise give rise to reduced cooling efficiency or failure of the cooling tower. Such 
cleaning operations disadvantageously give rise to high costs and additionally necessitate 
interruption of cooling tower operation. In the region of the cooling inserts there have been 
attempts to reduce their soiling by means of various cooling insert designs, for example film 
packages, trickle lattices, drip gratings or drip boards, or to increase the insensitivity of the 
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cooling inserts to soiling. However, to achieve a cooling effect that is as high as possible and 
cooling tower operation that is as efficient as possible it is advantageous to conduct the water 
to be cooled in a finely divided form and as slowly as possible through the cooling inserts and 
in this way to achieve a long residence time of the water in the cooling air flow. However, the 
slow trickle rate of the water favors the formation of algae. An increase of the water trickle 
rate, conversely, reduces the cooling efficiency achieved with the help of a cooling insert. 
Partial plugging of the cooling insert cross section through which the water and cooling air 
flow not only reduces the efficiency but, because of the necessary cleaning, gives rise to high 
costs, additionally the operating costs rise in the case of cooling towers that push the air 
through with the aid of blowers, since an increased blower efficiency is necessary in order to 
pump the necessary cooling air flow through the cooling tower. For this reason the degree of 
soiling should also be kept as low as possible for reasons of energy consumption. 

This invention has the task of making available inserts for the moist/wet region of 
cooling towers that reduce the above-described disadvantages of the prior art. In particular, 
soiling of the inserts of the cooling tower due to formation and buildup of microorganisms is 
supposed to be avoided or considerable reduced with the help of the inserts in accordance 
with the invention. 

For the technical solution of this task inserts that are essentially made of plastic, to 
which additives that prevent subsequent soiling due to formation and buildup of 
microorganisms aie added in a sufficient amount, are proposed with the invention. 

Through the use of the inserts in accordance with the invention in the moist/wet 
region of cooling towers soiling of these inserts by formation and buildup of microorganisms 
in the course of operation of the cooling tower is avoided or to a large degree reduced. 
Cleaning of these inserts is thus advantageously no longer necessary or necessary only 
seldom. In this way the costs arising in the operation of the cooling are advantageously 
reduced. 

According to one embodiment of the invention the cooling inserts serving to optimize 
the heat exchange between water and air consist essentially of a plastic material, to which 
these additives are added. In this way soiling and/or plugging of the flow holes of the cooling 
inserts is avoided or reduced. In this was it is advantageously possible to reduce soiling even 
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of cooling inserts that, because of their design, enable slow trickling of the water and thus an 
especially high cooling effect such as cooling inserts of film packages or trickle lattices. 

According to another embodiment of the invention the inserts can be plate heat 
exchangers. Through the prevention or reduction of biological contamination on the surface 
of heat exchanger elements the heat transfer from the medium to the heat exchanger or from 
the heat exchanger to the medium is advantageously guaranteed, where losses due to 
evaporation of the cooling water in the cooling tower are made up with fresh water. 

Advantageously, it is possible to avoid or to delay considerably biological soiling on 
other fittings in the moist/wet region of cooling towers, for example pipes and nozzles for 
distribution of the water to be cooled or collectors for return of the cooled water to the 
process. In the same way the side walls of the cooling tower can be advantageously made of 
inserts in accordance with the invention or lined with such inserts made in accordance with 
the invention. In this way biological soiling in the entire internal region of the cooling tower 
is advantageously reduced, through which its efficiency and operational reliability are 
increased. 

According to one embodiment of the invention the plastic used for the inserts is a 
thermoplastic such as PVC, to which additives that act as biocide are added. By introducing 
the additives into the piastic materia! before processing it to the relevant inserts the additives 
become uniformly distributed over all regions of the relevant insert and in this way prevent 
biological soiling of the inserts even in places and in regions that are difficult to reach or even 
no longer accessible because of the position of the inserts in the cooling tower. These 
additives especially advantageously contain noble metals and/or noble metal compounds, for 
example titanium oxides and silver. These additives prevent mold and algae growth, are 
simple to introduce into the base material of the inserts and are only very weakly toxic. 

Other advantages and characteristics of the invention result from the following 
description by means of the figure. The described embodiment serves only for explanation 
and is not limiting. 

A counterflow cooling tower 1 is shown in the figure. The water, which is heated to 
temperatures of about 35°C-40°C in the cooling of a process is fed by pipes 2 into cooling 
tower 1 and uniformly distributed within cooling tower 1 via numerous nozzles 3, The air 
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needed to cool the water gets into the internal space of cooling tower 1 via air inlet holes 4 
and is forced through cooling tower 1 in the opposite direction to the trickling of the water 
with the help of a blower 5. 

The water that is sprayed with the help of nozzles 3 "rains" onto cooling inserts 6. The 
cooling inserts 6 consist of trickle lattices or trickle blocks made of plastic that are bonded to 
each other. The trickle lattices/blocks form a narrow-mesh, three-dimensional network, which 
has the puipose of causing the water droplets to trickle downward in the lattice structure of 
the cooling inserts 6 as slowly as possible. 

The cooling inserts 6 are swept by air flowing in the opposite direction. The water 
droplets that adhere to the lattice structure of the cooling inserts 6 and run down them in 
beads are thereby swept over by the air. Through convection and evaporation the water gives 
up heat to the air in this case. The farther the water trickles downward in the cooling insert 6, 
the more it will be cooled. After trickling through the cooling inserts 6 the water drips onto 
the bottom region 7 of the cooling tower, flows through return channels 8 to collector 9 and 
from there is sent to the process that is to be cooled, with losses due to evaporation of the 
cooling water in the cooling tower being compensated by means of fresh water. To minimize 
the evaporation loss of the cooling v^ater, demisters 10 are placed above the nozzles 3 and 
pipes 2. These demisters 10 keep water droplets entrained by the air stream from being 
carried out. 

The fittings of the cooling tower 1, for example the pipes 2, nozzles 3, cooling inserts 
6, return channels 8 and collectors 9 here advantageously consist essentially of plastic, to 
which an additive that acts as biocide is admixed in order to avoid or considerably delay 
biological soiling. This additive contains insoluble titanium dioxide particles and is capable 
of releasing silver ions, which act as biocide. In this way the formation and buildup of algae, 
molds or fungi on the surface of the inserts are avoided or considerable reduce. In accordance 
with the invention the side walls of the cooling tower can also be proved with the 
conesponding surfaces or can be provided with additives of the said kind in the surfaces. 
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LIST OF REFERENCE NUMERALS 

1 Counterflow cooling tower 

2 Distribution pipes 

3 Nozzles 

4 Air inlet holes 

5 Blower 

6 Cooling inserts 

7 Bottom region of cooling tower 1 

8 Return channels 

9 Collector 

10 Demister 
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